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(54) OPTICAL FIBER END WITH REFLECTING TYPE LENS INTEGRATED IN ONE BODY 

(57)Abstract: 

PURPOSE: To converge the emission light from an 
optical fiber to obtain a high efficiency optical coupling by ISsh 
decreasing the light receiving diameter in an optical part 
connected to the end of optical fiber such as optical 

receiver or optical transmitter, to decrease the ,j# f /Nf J 

attenuation factor for transmitting two interfaces of a k I ^^^^1^^^ : /' 
spherical lens by light, by make a two-dimensional .3 
device of a small size by disposing the light-receiving X^j fT^i^.. 
element in an electric circuit board, and to decrease x^^^Q^/^ 
parasitic capacitance and to avoid limitation of signal 
receiving rate by decreasing the length of electric wiring. 
CONSTITUTION : This reflection type optical fiber end 
with a lens integrated in one body consists of a first 
optical fiber 1 , a second fiber part 6 to introduce light 

having the same outer diameter and a uniform and equivalent refractive index to the core part 
of the first optical fiber, a reflecting part 8 formed as a plane tilted to the fiber optical axis in a 
part of the semispherical lens 7, at the tip of the second fiber. The reflecting part has a 
reflecting film consisting of a metal film selected from Al, Cr, Au or dielectric multilayer film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optic linked to optical-fiber terminals, such as an 

optical receiver and an optical transmitter. 

[0002] 

[Description of the Prior Art] In order to require improvement in the speed of optical transmission 
systems, such as an optical receiver, an optical transmitter, etc. which are used with development of 
optical communication, and densification, to attain the target in each device and to reduce ** component 
capacitance, the diameter of light-receiving is made small. 

** In order to reduce parasitism capacitance, it is necessary to shorten the die length of the electric 
wiring of the photo detector section. 

** In order to perform high density assembly, arrange an optical fiber to an electrical circuit plate 
surface and a parallel direction. ** is needed. 

[0003] Drawing 2 is the schematic diagram of the conventional PD module, it has arranged the ball lens 
2 ahead to the outgoing radiation light of a single mode optical fiber 1, placed the photodetector 3 on the 
production further, took out electric wiring 4 from the posterior part, bent it caudad, and has connected 
with the electrical circuit plate 5. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following problems to said technical 

problem, and in order to perform efficient optical coupling by making the diameter of ** light-receiving 

small, it is necessary to converge the outgoing radiation light from an optical fiber. 

** In order to shorten the die length of the electric wiring section, arrange a direct photo detector on an 

electrical circuit plate. Therefore, although the light-receiving direction turns into a direction 

perpendicular to an electrical circuit plate, it disagrees with the high density assembly of **. 

** If an optical fiber is arranged to an electrical circuit plate surface and a parallel direction, it will be 

necessary to carry out a photo detector horizontally, therefore the electric wiring of a photo detector will 

become long. 

[0005] Moreover, in the structure shown in drawing 2 , since the magnitude of attenuation became large 
in order that a beam of light may penetrate two interfaces of a ball lens, and a photo detector 3 was 
located at right angles to the electrical circuit plate 5, it led to enlargement of the equipment by three- 
dimensions-arrangement, and increase of the parasitism capacitance by the die length of electric wiring 
4, and there was a fault to which a receiving rate is restricted. 
[0006] 

[Means for Solving the Problem] this invention consist of a single refractive index which used SiO 2 or 
SiO 2 as a principal component at the tip of an optical fiber which make guided wave structure in the 
center section as a means to solve the above-mentioned fault , and propose the structure of a lens one 
apparatus optical fiber terminal with the side face outgoing radiation function a function deleted [ a 
function ] and formed in a spherical lens with the die length and the radius required for beam expansion 
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by gauss diffusion the flat surface section in which a beam reflect . 

[0007] The first optical fiber and the second optical fiber of the same outer diameter with a refractive 
index equivalent to the core section of this optical fiber are specifically joined. The tip of the second 
optical fiber forms the spherical lens of the radius which sends at that tip and has the volume equal to an 
amount by being formed spherically, forming the spherical section at the second tip of an optical fiber 
by the thermofusion method as this formation approach, and sending that point into the thermofusion 
section. 

[0008] In this spherical section, the reflective section deleted at the flat surface which inclined to said 
fiber optical axis in that part is formed. Although reflex action occurs as a mirror side which processed 
this by grinding and polish, if the reflecting mirror which consists of a metal membrane or dielectric 
multilayers, such as aluminum, Cr, and Au, further is formed in the front face, a reflection factor will 
improve. Although it is desirable to specify at 45 degrees to an optical axis as for a tilt angle, it is limited 
from balance with an electrical circuit side, and can be set as various include angles. 
[0009] The summary of this invention is emitting the beam of light which formed the flat surface which 
inclined to the propagation of a beam of light in a part of spherical lens section in a fiber edge, was made 
to reflect a beam of light at that flat surface, penetrated the lens section of a parenthesis, and condensed. 
[0010] 

[Example] The optical -fiber terminal point of this invention was created as shown in the"* example of 
drawing 1 . It consists of tip Si02 fiber lens 6, a pig tail fiber main track 1, the tip lens section 7, and a 
reflector 8. 

[001 1] As shown in drawing 3 , point ball manufacture sends a quartz fiber 6 to the arc discharge section 
9 from discharge section 9 overhead location, and forms a point bulb with a curvature of R= 200 
micrometers. It set up so that the volume (cylinder) of the delivery die length of a quartz fiber might turn 
into volume of a point ball, and when only the fiber length in consideration of the amount of scattering 
under melting fused, the point ball with a curvature of R= 200 micrometers was obtained. The reflector 
8 formed the spatter film of Cr in the optical polished surface which has the include angle of 45 degrees 
to a light-receiving side normal in the semantics which prevents the reflection factor by dirt. Of course, 
it acts also as a mirror plane. The insertion loss at the time of 90 degrees being refracted in beam-of-light 
propagation at this time was not accepted. 

[0012] When the shape of beam of 90-degree refracted rays created by this example was measured by 
the Gaussian beam profiler, the focusing light by the Gaussian beam which obtains b of almost circular 
beam light intensity-distribution drawing 4 in the location of a of drawing 1 , and has the Gaussian 
distribution of drawing 4 c and d in it as shown in drawing 4 was checked. Moreover, when the return 
loss (return loss) of this fiber terminal was measured, the measurement value of 62dB was obtained. 
[0013] 

[Effect of the Invention] By this invention, since the direct weld of the fiber lens can be carried out at an 
optical fiber, attenuation by interface transparency of a beam of light is halved, and joint effectiveness in 
which there is little reflection loss and it is high can be realized. Moreover, since a photo detector was 
installed on an electrical circuit, a raise in mounting by two-dimensional arrangement and relaxation of 
the parasitism capacitance of lead wire were realizable. And there is an advantage which can be supplied 
by the low price as an optical-fiber terminal system also containing a pig tail part like the conventional 
fiber collimator, without adjusting by high tolerance with a lens system. 

[0014] The control which makes the volume of the delivery die length of a quartz fiber and the volume 
of a ball in agreement by the thermofusion method at the time of point ball fiber manufacture is easy, 
since a ball is formed using surface tension, what has good sphericity is made without the degree of the 
said heart deteriorating, there is no problem of the polish crack in the grinding method, a damaged layer, 
etc., and waste of time amount can be canceled. Moreover, since it is structure top quantity return loss, 
there is no need, such as modification of an internal configuration and optical -axis adjustment, like the 
conventional fiber collimator. In optical transmission systems, such as an optical receiver and an optical 
transmitter, it is especially applicable to a wide range application with these things. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is really [ reflective mold lens ] which is characterized by forming the reflective section 
deleted at the flat surface which inclined to said fiber optical axis in a part of first optical fiber, the core 
section of this optical fiber and the second fiber section of photoconductive close expansion of the same 
outer diameter with an equivalent and single refractive index, and spherical section at the tip of the 
second fiber an optical-fiber terminal. 

[Claim 2] The reflective mold lens one optical-fiber terminal according to claim 1 which set up the 
second optical-fiber length to which an expansion light beam does not contact the second fiber periphery 
in the second optical fiber. 

[Claim 3] The reflective mold lens one optical-fiber terminal according to claim 1 whose deletion 
inclined plane include angle of the spherical section at the second tip of a fiber is 45 degrees to the 
propagation of a beam of light. 

[Claim 4] The reflective mold lens one optical-fiber terminal according to claim 1 in which the reflective 
film which consists of the metal membrane or dielectric multilayers chosen from aluminum, Cr, and Au 
was formed to the spherical section inclined plane at the second tip of a fiber. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
1 




[Drawing 3] 



(1 





[Drawing 4] 
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